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PURPOSE: To reduce the changing frequency of bit states at the time of 
program writing and to extend the service life of a rewritable ROM by counting 
the number of bits '0' and the number of bits '1', and when the number of bits '0' 
is less than the number of bits T, writing data without inverting them. 

CONSTITUTION: The number of bits '0' out of all program data obtained from 
data lines DO to D7 connected from a data bus 15 to an EPROM 14 is counted, 
and when the number of bits '0' is smaller than a half of all bits constituting the 
EPROM 14, all program data are written in the EPROM 14 while holding the 
output of an inversion control circuit 17 at a low level. When the number of bits '0' 
is larger than a half of all the bits, the output of the circuit 17 is turned to a high 
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level and all the program data are inverted and written in the EPROM 14. Since 
the changing frequency of bits constituting the EPROM 14 from '1' to '0' can be 
reduced, stress can be reduced and the life of the EPROM 14 can be extended. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e WO rd which can not be translated. 

3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention writes data, such as a program, in ROM (read only memory) in 
which a rewrite is possible, for example, relates to the data write-in equipment and the data readers 
which use ROM in which the program was written by the ROM writer and this ROM writer, and in 
which a rewrite is possible, such as a system. 
[0002] 

[Description of the Prior Art] Although a rewrite is impossible for a general mask ROM etc., a memory 
content is eliminated electrically and ultraviolet rays, EPROM (erasable programmable read only 
memory) which can write in data again, EEPROM (electrically erasable programmable read only 
memory), and the flash memory are known also for nonvolatile memory. Such nonvolatile memory can 
be used as a ROM in which a rewrite is possible. 

[0003] The ROM writer of the outline configuration shown in drawing 5 is used for ROM in which such 
a rewrite is possible conventionally, and data, such as a program, are written in. 
[0004] EPROM 1 as a ROM in which a rewrite is possible is connected to a data bus 2 through a 
connector. CPU (central processing unit)3 which constitutes a control-section body is connected with 
ROM4 and RAM (random access memory)5 through this data bus 2. The program data of the processing 
which said CPU3 performs are memorized by said ROM4, and the area of the various memory used for 
it when said CPU3 processes to said RAMS is formed in it. 

[0005] In such a ROM writer, the program data memorized by external storage, such as program data 
memorized by ROM4 or RAMS, a floppy disk, or a hard disk, are memorized by EPROM 1 through a 
data bus 2 by control of CPU3. 

[0006] By the way, as for ROM in which rewrites, such as EPROM, are possible, the count of writing 
has 100000 limits etc. When it changes the condition of the bit of each memory to 0 (low level) from 1 
(high-level), or when changing it to 0-1, it is for stress to start the component which constitutes each bit 
of the above-mentioned rewrite possible ROM. And generally, ROM in which a rewrite is possible sets 
the condition (data) of all bits to 1, and is initialized. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the count of writing (life) is restricted 
by the stress which generates ROM in which a rewrite is possible when all bits change the bit which is 
initialized in the condition of 1 and constitutes ROM in which a rewrite is possible to the condition of 0 
from the condition of 1. 

[0008] Therefore, when writing in data, such as a program, it is possible to decrease stress and to 
prolong the life of ROM in which a rewrite is possible by lessening the number which changes a bit 
from the condition of 1 to the condition of 0. 

[0009] Then, this invention aims at offering the data write-in equipment and the data reader which can 
lessen the number which changes a bit from the condition of 1 to the condition of 0, therefore can 
prolong the life of ROM in which a rewrite is possible, when writing in data, such as a program. 
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[0010] 

■ [Means for Solving the Problem] In the data write-in equipment which writes data, such as a program, in 
the read only memory in which the rewrite of invention of claim 1 correspondence is possible counting 
which carries out counting of the number of bits of the condition of zero of all the data written in the 
read only memory in which a rewrite is possible, or the condition of 1 — with a means this counting » 
based on the number of bits by which counting was carried out with the means with a decision means to 
judge whether the number of bits of the condition of 0 in all data is larger than the number of bits of the 
condition of 1 With this decision means, when the number of bits of the condition of 0 in all data is 
below the number of bits of the condition of 1 The write-in means which reverses all data to the read 
only memory in which a rewrite is possible, and is \4ritten in it at the read only memory in which a 
rewrite is possible when the number of bits of writing and the condition of 0 is larger than the number of 
bits of the condition of 1 is established without reversing all data. 

[001 1] In the data reader which reads data, such as a' program, in the read only memory in which a 
rewrite is possible, invention of claim 2 correspondence establishes a reversal reading means to reverse 
and read all those data in the read only memory in which a rewrite is possible, when the memory check 
result by memory check means to perform a memory check to the read only memory in which a rewrite 
is possible, and this memory check means becomes an error. 
[0012] 

[Function] invention of claim 1 correspondence setting » counting — it is judged whether the number 
of bits of the condition of 0 in all the data that counting of the number of bits of the condition of zero of 
all the data written in the read only memory in which a rewrite is possible with a means, or the condition 
of 1 is carried out, and it writes in the read only memory in which a rewrite is possible with a decision 
means based on this number of bits by which counting was carried out is larger than the number of bits 
of the condition of 1 . 

[0013] When it is not reversed and all data are written in the read only memory in which a rewrite is 
possible as it is, when the number of bits of the condition of 0 in all the data written in the read only 
memory in which a rewrite is possible by the decision is below the number of bits of the condition of 1, 
and the number of bits of the condition of 0 is judged to be larger than the number of bits of the 
condition of 1 by the write-in means, it is reversed and all data are written in the read only memory in 
which a rewrite is possible. 

[0014] In invention of claim 2 correspondence, when the memory check of the read only memory in 
which a rewrite is possible is performed by the memory check means and the memory check result 
becomes an error, by the reversal reading means, all the data are reversed and are read in the read only 
memory in which a rewrite is possible. 
[0015] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0016] Drawing 1 and drawing 2 show the example of invention (data write-in equipment) of claim 1 
correspondence, and apply invention of claim 1 correspondence to a ROM (read only memory) writer. 
[0017] Drawing 1 is the block diagram showing the important section circuitry of said ROM writer. 
[0018] 1 1 is CPU (central processing unit) which constitutes a control-section body. RAM (random 
access memory) 13 in which the area of the various memory used when ROM 12 the program data of the 
processing which this CPU1 1 performs were remembered to be, and said CPU1 1 process was formed, 
and EPROM (erasable programmable read only memory) 14 as read only memory in which a rewrite is 
possible are connected with said CPU1 1 through the data bus 15, the address bus (not shown), etc., 
respectively. 

[0019] Said CPU1 1, said ROM12, and said RAM13 are connected with said data bus 15 by the eight 
data lines (D0-D7), respectively. 

[0020] From the eight data lines (D0-D7) pulled out from said data bus 15, said EPROM 14 is connected 
so that data may be inputted through exclusive OR circuits 160-167, respectively. The data out signal 
from the reversal control circuit 17 which while remains and becomes an input terminal from a flip-flop 
circuit of these exclusive OR circuits 160-167 is inputted as a common signal. 
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- [0021] The data input terminal (D) of said reversal control circuit 17, the clock input terminal, and the 
reset input terminal of negative logic are connected with the IOWR-N output terminal (IOW) of the data 
line (DO) of said data bus 15, and the negative logic of said CPU1 1, and the reset signal line (RS), 
respectively. In addition, the reset signal line is connected also to the reset input terminal of the negative 
logic of said CPU 11. 

[0022] In addition, the data out signal from said reversal control circuit 17 serves as a low level by the 
pulse signal from the reset signal line (RS) inputted into this reversal control circuit 17, and the signal 
inputted into that data input terminal (D) is outputted by the standup of the signal inputted into that" 
clock input terminal. 

[0023] Therefore, unless said CPU1 1 starts from an IOWR-N output terminal (IOW) and outputs a 
signal, from said exclusive OR circuits 160-167, the data usually transmitted with the data bus 15 are 
inputted and written in said EPROM14 as it is. 

[0024] The flow of the data write-in processing which said CPU1 1 performs to drawing 2 is shown. 
[0025] First, address storage area N and number-of-bits storage area S formed in RAMI 3 is initialized to 
0, counting of the number of bits of the condition of zero of the 1-byte data written in the address N 
stored in address storage area N of EPROM14 as processing of step 1 (ST1) is carried out (counting 
means), and this number of bits by which counting was carried out is stored in the temporary storage 
area T formed in RAM 13. 

[0026] Next, while adding number-of-bits T stored in number-of-bits S stored in number-of-bits storage 
area S in the temporary storage area T and storing in number-of-bits storage area S this number of bits 
added and obtained, addition processing of +1 is performed to the address N stored in address storage 
area N, and the address obtained by this addition processing is stored in address storage area N. 
[0027] Next, it judges whether the address N stored in address storage area N is equal to last address L 
of EPROM14, and if the above-mentioned address N is not equal to the above-mentioned address L, it 
returns to processing of the above-mentioned step 1 again. 

[0028] Moreover, if the above-mentioned address N is equal to the above-mentioned address L, it will 
judge whether it is larger than the number (1/2) WL which number-of-bits S stored in the number-of-bits 
storage area carried out the multiplication of all the byte-count L of EPROM14 to number-of-bits W 
which constitutes 1-byte data, and did the division by 2 (decision means). That is, it judges whether the 
number of bits of the condition of 0 to write in is larger than the number of bits of the condition of 1 by 
whether the number of bits of the condition of zero of all the data written in EPROM14 is larger than the 
one half of the total number of bits which constitutes EPROM14. 

[0029] Here, if the above-mentioned number-of-bits S is larger than the number WL of the above (1/2), 
after it will output a high-level signal to the data line (DO) to the reversal control circuit 17, it starts from 
an IOWR-N output terminal (IOW) to the reversal control circuit 17, outputs a signal, makes the output 
of the reversal control circuit 17 high-level, reverses all the data written in EPROM14, and writes all the 
reversed data in EPROM14 (write-in means). 

[0030] Moreover, if the above-mentioned number-of-bits S becomes below the number WL of the above 
(1/2), all the data written in EPROM14 as it is will be written in EPROM14 (write-in means). 
[003 1] After the writing of all the data to EPROM14 is completed, this data write-in processing is 
ended. 

[0032] In this example of such a configuration, the sum total of the number of bits of the condition of 0 
is computed by crossing the program data memorized by external storage, such as ROM12, RAM13, or 
a floppy disk, to all the area (the address 0 - Address L) of EPROM14 about all the program data that 
counting of the number of bits of the condition (data) of 0 is carried out, and are written in for every 
address of every address of EPROM14, and the 1-byte data to write in. In below one half (1/2) WL of 
the number of bits from which the sum total number of bits of this condition of computed 0 constitutes 
all the area of EPROM14, the output of the reversal control circuit 17 is left a low bell, and all program 
data are written in EPROM14. 

[0033] Moreover, when the sum total number of bits of the condition of computed 0 is larger than the 
one half (1/2) WL of the number of bits which constitutes all the area of EPROM14, the output of the 
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reversal control circuit 17 is made high-level, all program data are reversed, and it writes in EPROM14. 
' [0034] Thus, the exclusive OR circuits 160-167 which were inserted in the eight data lines (D0-D7) 
connected to EPROM14 from the data bus 15 according to this example, As for each of these exclusive 
OR circuits 160-167, while remains, and the reversal control circuit 17 which outputs a signal to an 
input terminal in common is formed. In below one half of the total number of bits from which counting 
of the number of bits of the condition of zero of all the program data written in EPROM14 is carried out, 
and the number of bits of the condition of 0 constitutes EPROM14 All program data are written for the 
output of the reversal control circuit 17 in EPROM14 with a low level. When the number of bits of the 
condition of 0 is larger than the one half of the total number of bits which constitutes EPROM14 By 
making the output of the reversal control circuit 17 high-level, reversing all program data, and writing in 
EPROM14, the number which changes the bit which constitutes EPROM14 to the condition of 0 from 
the condition of 1 can be lessened. Therefore, the life of EPROM14 can be prolonged. 
[0035] In addition, in this example, although what formed the reversal control circuit 17 which consists 
of a flip-flop circuit, and exclusive OR circuits 160-167 was explained, this invention is not limited to 
this, and when the number of bits of the condition (data) of zero is larger than the number of bits of the 
condition of 1, if the circuit and reversal process which reverse that data to write in are performed, it can 
be applied among the data to write in. 

[0036] Drawing 3 and drawing 4 show the example of invention (data reader) of claim 2 
correspondence, and apply it to the system which uses EPROM which wrote in the program for 
invention of claim 2 correspondence by the ROM writer of said 1st example. 
[0037] Drawing 3 is the block diagram showing the important section circuitry of the read station of 
EPROM of said system. 

[0038] 21 is CPU which constitutes a control -section body. RAM23 in which the area of the various 
memory used when ROM22 the program data of the processing which this CPU21 performs were 
remembered to be, and said CPU21 process was formed, and EPROM24 as read only memory in which 
a rewrite is possible are connected with said CPU21 through the data bus 25, the address bus (not 
shown), etc., respectively. 

[0039] Said CPU21, said ROM22, and said RAM23 are connected with said data bus 25 by the eight 
data lines (D0-D7), respectively. 

[0040] Said EPROM24 is connected so that data may be outputted to the eight data lines (D0-D7) pulled 
out from said data bus 25 through exclusive OR circuits 260-267, respectively. The data out signal from 
the reversal control circuit 27 which while remains and becomes an input terminal from a flip-flop 
circuit of these exclusive OR circuits 260-267 is inputted as a common signal. 

[0041] The data input terminal (D) of said reversal control circuit 27, the clock input terminal, and the 
reset input terminal of negative logic are connected with the IOWR-N output terminal (IOW) of the data 
line (DO) of said data bus 25, and the negative logic of said CPU21, and the reset signal line (RS), 
respectively. In addition, the reset signal line is connected also to the reset input terminal of the negative 
logic of said CPU21. 

[0042] Therefore, unless said CPU21 starts from an IOWR-N output terminal (IOW) and outputs a 
signal, from said exclusive OR circuits 260-267, the data usually read in EPROM24 are outputted to 
said data bus 25 as it is. 

[0043] The flow of the data reading processing which said CPU21 performs to drawing 4 is shown. 
[0044] First, address storage area N and number-of-bits storage area S formed in RAM23 is initialized to 
0, counting of the number of bits of the condition of zero of the 1-byte data currently written in the 
address N stored in the address storage area of EPROM24 as processing of step 2 (ST2) is carried out, 
and these enumerated data are stored in the temporary storage area T formed in RAM23. 
[0045] Next, while adding number-of-bits T stored in number-of-bits S stored in number-of-bits storage 
area S in the temporary storage area T and storing in number-of-bits storage area S this number of bits 
added and obtained, addition processing of +1 is performed to the address N stored in address storage 
area N, and the address obtained by this addition processing is stored in address storage area N. 
[0046] Next, it judges whether the address N stored in address storage area N is equal to the address L-l 
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in front of [ of last address L of EPROM24 ] one, and if the above-mentioned address N is not equal to 
* the above-mentioned address L-l, it returns to processing of the above-mentioned step 2 again. 
[0047] Moreover, if the above-mentioned address N is equal to the above-mentioned address L-l, the 
numeric value S+l set to number-of-bits S stored in the number-of-bits storage area +one will judge 
whether it was in agreement with the contents (checksum value) of the 1-byte data currently written in 
the address L of EPROM24 (memory check means). That is, the checksum data written in the address L 
of EPROM24 perform a memory check. 

[0048] Here, if the above-mentioned numeric value S+l is in agreement with the checksum value of the 
above-mentioned address L, it will leave the output of the reversal control circuit 27 a low bell, and will 
read all data in EPROM24. 

[0049] Moreover, if the above-mentioned numeric value S+l is not equal to the checksum value of the 
above-mentioned address L, after it judges that reversal data are written in EPROM24 and outputs a 
high-level signal to the data line (DO) to the reversal control circuit 27, it starts from an IOWR-N output 
terminal (IOW) to the reversal control circuit 27, a signal is outputted, the output of the reversal control 
circuit 27 is made high-level, and all data are reversed and read in EPROM24 (reversal reading means). 
[0050] After the read of all the data from EPROM24 mentioned above is completed, this data reading 
processing is ended. 

[005 1] In this example of such a configuration, for every address of every address of EPROM24, and the 
1-byte data to read, counting of the number of bits of the condition (data) of 0 is carried out, and, as for 
the program data memorized by EPROM24, the sum total of the number of bits of the condition of 0 to 
the data of the address L-l of EPROM24 is computed. 

[0052] Data for a checksum to collate are computed by furthermore adding to the sum total number of 
bits of the condition of 0 to this address L-l +one time. The positive value data of a checksum are 
memorized to the address L of EPROM24, and judge whether the data (numeric value) added to the sum 
total number of bits mentioned above +one time as a memory check and the data (numeric value) 
memorized to the address L of EPROM24 were in agreement. 

[0053] When it is judged that it was in agreement by this decision, the output of the reversal control 
circuit 27 is left a low level, and program data are read in EPROM24. 

[0054] Moreover, by the decision, when it is judged that it is not in agreement (i.e., when judged as an 
error by the memory check), the output of the reversal control circuit 27 is made high-level, and 
program data are reversed and read in EPROM24. 

[0055] Thus, according to this example, the reversal control circuit 27 which outputs a signal to **** 
one [ each ] input terminal of exclusive OR circuits 260-267 inserted in the eight data lines (D0-D7) 
connected to the data bus 25 from EPROM24 in common is formed. When the result of a checksum is 
judged to be normal When program data are read in EPROM24 and the result of a checksum is judged to 
be an error with a low level, the output of the reversal control circuit 27 By making the output of the 
reversal control circuit 27 high-level, and reversing and reading program data in EPROM24 Program 
data can be correctly read in ROM (EPROM) which wrote in data by the ROM writer of the 1st above- 
mentioned example and in which a rewrite is possible. Therefore, the life of EPROM24 can be 
prolonged. 

[0056] In addition, although what formed the reversal control circuit 27 which consists of a flip-flop 
circuit, and exclusive OR circuits 260-267 in this example was explained, this invention can be applied, 
if the circuit or reversal process which reverses the data to read is performed, when it is not limited to 
this and judged as an error by the memory check. 

[0057] Moreover, in two examples mentioned above, although EPROMs 14 and 24 were explained as a 
ROM in which a rewrite is possible, this invention is not limited to this and is applicable also about 
EEPROM (electrically erasable programmable read only memory ) or a flash memory. 
[0058] 

[Effect of the Invention] As explained in full detail above, when writing in data, such as a program, 
according to this invention, the data write-in equipment and the data reader which can lessen the number 
which changes a bit from the condition of 1 to the condition of 0, therefore can prolong the life of ROM 
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[00 10] 

[PS£8¥&-tS*:tf>?>#g] ffl^litJEol^Ji. 

Wtfa^nriE^y-K • *>-y ■ ^t^ro/ 7 ^ 
tg&y-K • *>y • ^*y t»at^T-^<od^ 
t . zmfk^mzx ofHa$^ct*«y Msta-^^ 

T . £r-f\,zt5\K> 0<r>®B.W», hWlff 1 
t'.y hSck <3^#V^*»S-WBr-rSWBf¥ai: » Zffi 
fflBr^SfcJ: O^-^tfcJtS 0^®cOb'-y MS** 
l<?D«®c7)b'yhitJaTWfc§Wi. ^f-^$:Rte^ 

^tssa^nrig^y-r-' 5f>"j • ^tytffii^ 

%nz\i< ^-^^RfeLTSsa^^^y-F • 
y y • > ^ y izm&tsw&t® t tmn: t» otj, & . 
[ooii] ifS^ttj&o&Bjt^ ifsa^ig^y 

-K ■ *vy ■ ^tyi^rD^^A^Or-^SrBEBSi 
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yy • ^tutttLT^yf-x-y^ff^ty^x 

•y^feStfx^-fc&ofcfciSCJi. liWi'J 

-f • *vy ■ ^ty*^-e<^T-^5-sKLTS3R 

[00 12] 

ffSiMrtgfry-K • *yy • *«yfc«&tt£ 
vvt, ura&irs&y-K - *yy • jt^ytzsatr 

[0013] *2^gK J: 0 . -e^JKT'BSa^ 

#ary-K ■ jj->"j ■ ^tytmtf^x-^tfctts 

0?>«9b'y hftp 1 «04t^h'-y b&OT^i: £K 
£T-*Ji. ^£*v?*Oii^?f»^i>rfig&y 

-k ■ *vy ■ ^tyfcs&iiu o^tfjgobv b®. 
tflOttJBtob'y F3U:9*^iWK§ix*:fc#fc: 

vy • .«yfc«i**i4. 

[0014] M^2^^^BBtfcV^T(i, y 
x -y^gtfcj: "9 . W«S*"raKry-K • *>"J • * 

tywt'jfx'y? #fTi>*u * y f-x »/ 
as*"r«firy-K • sr^y • ^^wn^f-^ 

[00 1 5] 

IBtS. 30 

[ooi6iBi2OT2ii, m&mswm (r 

(read only memory) v4 ? iZMfflL fzh 
[0017]Illi, WiROMyJfcrm&mV&mtfL 

[00 18] 1 lti. ffl9m*ft£ffi&-tZ>CPU (ce 
ntral processing unit ) Tfoh. ^(OCPUl liffii 
^Jiffilwrp^AT-^^EeSiTJtROM 1 2 . m 

ec p u 1 1 tmmzft o t s tctejfl-rss-a**: y*> 40 

X 'J TtM&tf&tvtz RAM (random access memory) 1 

3&tra»ii**rfig&y-K ■ *yy • **vbLx<n 

EPROM (erasable programmable read only memor 
y) 14<i. «i«i.T-*>fci 1 5&tfTKUxy\*x 
(0*W) ^^-LTfiac PU 1 1 fc8»3*LTH 

[0019] iiEcpui i. MiaROMi2at^B(iffi 

RAM 1 3«. •eit-filf)£T-^''^ 15k 8#<7)r 

(D0-D7) fcif)«KS*LTV»4. 
[0020] EHaEPROM14{±. mUT-9*Xl 50 
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5a^|£ffl$ftfc8#<9T-?IS (D0--D7) A> 

-etL^ixx^x^yp-^yoRiHiisieo-ie? 

ZjtLXT-?£XJj-fh£olzffl$iZtiX^&. 
x^^^-i^yoRlllSSl 6 0-1 6 7<3«&-;S"cO 
AAiSHFfctt, ^y yT^a-yrHlSS^^SRe^Jffll 

tlX^t. 

[0021 ] mmtiMWmi Kryr—fkm* 
(D) . ^D>y^A^3S8^at^fll&a<7)y-«r-ybA^ 
TO. -eilWiTfeT-^Xl 5<7>T-?tS (D 
0 ) . BUfEC P U 1 1 COMf&acT) I owr- Nai^sg^ 

( i ow) y-b-y ( rs ) tmwtztix^ 
& . %t5 y * -/ m-stta. mtfic pun «mf&a<o 

•J -t -/ r-A^Sgr^fc: fc8»$*tt . 

[0022] &i>. HulBR«$iJfflligS& 1 7frt><7)T~? 
aj^J^Ji . c: <7)Rte®J19llIffi 1 7 |c A^J 3 tih y -b y 
Mi^S ( R S ) *6«>/W*flPtt: J: 9 , n-i^u 
fc«r9. -e^n-/^A^SS?fcA*$iiSft^4*> 
±*")fcJ: 9. -e<0T-^A*Sg? (D) JcAflSftT 
v*«9#BWjS*i4 J: Sfefco-O**. 

[00 23] fi!->T, fuiaCPUl l#IOWR-Nai 
( I ow) *»6i±**9S#*as*tari*»), 
fjfEX^X^/U— ^ORIHSSl 6 0~16 7*^{i N 

SmEB P ROM 1 4 fc A^J$ii#a*ii5 . 
[0024] H2fc. mriacpui l^tr^x-^m 

[00 25]^"f. RAMI 3lcm£;fXfc7Kl'OM& 

ttxyrNai/t'-y Mwaftxy rstoictWHtL 

T, Xf-/71 ( ST 1 ) <7)«iat L/C. E PROM 1 
4 <OT H WXtSttx r N (zffiM$n^7 H NtcS 
SitflA^ hT-^Oat.<00<Ottffi<Ob* y hSt&IHR 
L (W«#a) . -cOfi^§*ltb'.yhm^RAM13 

[0026] h'y hwsftxyrswittsws: 

b' y H»Sfc-H9ia«xyTTK:«ftS*utt'7 h»T 

yrstis#rrsi:ftfc. rHi^^iaiftxyrNfcjfttt 

[0027] T H UXlSttx y TNtC^^iT^ 
7KPXN*« S EPROM 14<0S»THW^L{^L 

^L<^»tti.lf, ffl^ff»<OXx yTl£7)S!iafcM5J: 

[0028] ±fETHW'XN*i±E7Kl'XL{C 

*uvstfetf % b*-yhSrtaiftxyr(cia^$iTJtb'-y h 

&S#. 1 hr-^^^TSb'-/ M&WfcEPR 
OM14<0^/nM bfSLLZm.LX2Ximitz®. ( 1 
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/2) WLJ9*£v^£*>£WSrfS (flffir#8) . 
-T%b*>. EPROM14fc#jitf^-^Wd^0 
C0#ffi<7)b'>y EPROM14£fi|j£-rS£b*y 

bS^^iO^^v^^fciO. #j£tr0?)4jt$tf) 
b'>y 1 (Vmot'-y b»J V*>£*>£ffl8r 

[00 29] ZZT. ±Eh'-yhaS^\ ±IS£ ( 1/ 
2 ) WL J; vvfr&tf, S^ffillHliS 1 7^f- 
( D 0 ) fcvW l^KOft^SrHJ^ Lfc?)^ I O 
WR-Nft^Jgr ( I OW) frt>&Mffl®Wl T\iL 10 
±#Dffi-si£aj;>JU 5«ffll|II8&l 7^ffl*^Wl/ 
"OKcbT, EPROM14KSat^T-^S:Rte 
L. W06U:£T--:?£EPROM14fc«jitr 

[0 0 3 0] tfz. ±fBb*-y MfcS#±iS£ (1/2) 
WLOT&^fcf. -£tf)££EPROM14fc:#&tJ;£T 
-^$:EPROM14(C»iiO (»S*g) . 

[0031] EPROM14'\<7>£t— 

[0032] £<9 £ ?&ffiJfr^;4^flflfciJVvai. R 
OM1 2XWRAM1 3lbt\myX3<r\:—?4Z9m 

(Mmtw&mtu&zixtzTxiyyj*?-?^ ep 

ROM14«#7Kl'X«t, -t%:t>*>WLt3lrt4 V 
T-^iOTKUXftt. OcoDOStr-*) tfrtfvHR 
£3HR3*U *iitf^Tn^7A-r-^tov^T, EP 
ROM14<9£x'JT (TFU-.X0~TKP.XL) (C;b 

0<^KffiS<7)t'yMR^IWS[aj$ill». 
tttli^iUtOiOttffl^lfh' y YmK EPROM14 

cr&^jrm&i-hv-y v&crmt ( 1/2 ) wLja 30 

T«HH1. 7«>aaj*n— ^/P«>4 

tizLX^ ^rn^7AT-^2rEPROM14{c;Sa 
tr. 

[ 0 0 3 3 ] JKBSfifcOWWiWdfUf v bft 
4*. EPROM14<0^xyrS:fll^-rSt'-y b8?>¥ 
# ( 1/2) WLiO**vm^lCtt, SgflJfflllllS&l 
70>tMjfc>vf U*0HCU ^TW^Af'-^fcRfi 
LTEPROM14fc:Si&tJ. 

[ 0 0 3 4 ] J a fc*5dtWlC J:*U3r» ¥-9 XX 
1 5*^EPROM14^^iut8*<07 r -^» 40 

( D 0~D 7 ) CMf £futX?X?^-i/7'OR[5|g& 
16 0~167fc. ^O^-X^X^yP-^ORIHS&l 
6 0-16 7<rm%-^nX*Wf^$mzm*TZft1} 

^hwsamm 1 7 1 ««t, e p r om 1 a tea 

t^T-O^AT-^^a^COO^llCOh' y M&£ff 
RU 0WR®^h*-yh»*iEPROMl4^18Bg-fS 

^h*.y hsw)-iaTco^t(i. mMtmm i<r> 

dl**a-^K?)ii^ra^5A-r— ^^E P RO 
M14fc»&*. 0<0*t®«7)b' y MgD& { EPROM14 
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CHUBB 1 7«aHjfcvv{ V^KcLT^ra^Ax 
5-RK$-*T E P ROM 1 4 (cSS&tr<l fc fc J: 9 . 

E P ROM 1 4 &HMt*~& b'-y |> & 1 <0#®jK> 0<0« 

E PROM 1 4a*ft££tft-£ fc **C& h . 
[ 0 0 3 5 ] &i>, i «9dtMfc:«Slr^Ttt, 7 U >y 7*7 
a «y 7@aM*&&&KCI!flNiU!l 1 7 fcx? x^/t-^ 
70RB&1 6 0-1 6 7fc£S(7fct>a£oVY?3li)J 

3iOT-^<?)3t>0^*t@ (x-?) Ob' y hft^l^ 

[0036] 03&tf@4li, ft^2*t{S?>&HJ! (x 

fWBSrfliBm 1 OjUSftWRO M y A 9XTu?yJ±* 
SSXrtfE P ROM£&ffli-& ^X-fAtSffl LfctO 

[0 03 7] 03l±. BUfEvXxAWEPROMcoSgK 
«*»WI3IWIl****-7n -y 
[0038] 2111 Mff8*»*flM»-* C P UT& 

•5. ;<9CPU21rt%3*aSOTo^Ax-:?a*E 
tt$fUtROM2 2. B0ISCPU2 UMmtfiotZ 
iZffift-tZ&m* t'JWt'J Ttmfi&tlfz R A M 2 3 
fttfRV&»«rK&y-K ■ JJ-VU • X&J t LXCDE 
PROM24&. filfJlf-^A*^2 5M7Hl/X 
XX (HaHM*) ^^LThuECPU2 1 fcttttdft. 
TV*. 

[0 03 9] MECPU2 1. 1?lBROM2 2&tfHinB 
RAM2 3(i, -?-<X-f<X|frET-^X2 5t8*<7)T 
( D 0~D 7 ) izX *)&m2tlX^& . 

[0040] 15EEPROM24ti. lu£-f-^X2 
5frt>B\Z&Ztifi:8jWr~?® (D0~D7)^ 
-?-ii^iix^x^;l^yyOR|51IB2 6 0~2 6 7£ft 
LXr-f Z&Jj-fZ J: oizmmZtiX^Z. :«x? 
X^;l^vyORHI|&2 6 0~2 6 7<oa5-^A^J 
Sgr^tt. 7 U «y 7-7 O >y 7-|lI»*^^l»R!g$0ffllIlIffi 

[0041] !5EKKSIffllIllSS2 KVf-^X-hWi- 
(D) . ^n-y^A^Sgx&lffti&ao'J-fe ybA^Sg 
Zti-?timiiT-?><x2 50yf—?Wi ( D 

o) . iiiBcpu2i<oftiaacoiowR-Naj^js? 
( i ow) atxu-b«y bfi-^s (rs) t&mznx^ 
i. ym^mt. wsbc p u 2 1 <oft^i<o 

U-fe>y hA^SB^fciSMgSfiTV*. 
[0042] «!-5T. mffiCPU2 l*«IOWR-Ntli 
^jSgx ( I OW) frt>±ttf'OmmiiijlL%\m t ) . 
B^BX^X^;P-^7*OR0S&2 6 0~2 6 7*^li. 
a^EPROM24*^^KtiutT-^* i . Z<0& 
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[0043] 04(c. t«ECPU2 1*>'ffax-^^l2 

[0044] t-f. RAM2 3£»j£3;hJt7KUXfS 
ttx y tn Atf b -y hmmx. y 7 S £ 0 « U 

Xf772 ( ST2) WSPIfcLT. EPROM2 

4 ff>r y i^xtsttx y r wmsfifcr k n 

£tt®U ::OfH&ffi£RAM2 3K»fi£3*lfc-l#f& 

^xyrTtnstt-rs. io 

[0 04 5] ate. b'/M&ISttxyTStclglrt^tut 
b'>y MRSt-^ftSJrtxyrTtlStt$n^h*.y MRT 
SrSltfU icOjnWLT^b' yMSSrb' yhatelrtx 

'jrsicBttM-4fc*fc. rH^*8#ixyrNtt&tt 

[0046] »t x TF^««xyTNlC««S*l*: 
TFKXIW, EPROM24cOgHTHPXL<OlO 
MOT H l^A L - 1 izm L l tflK L . UST K 20 
l^XN#JJE7Kl^L-l{c^L<&Wttf. Mtm 
»^Xf y 7 , 2<0^!PltM-5 i 0 fc&ot U£> . 
[0047] ±£TKI^XN3&«±£TK^XL- 
1 fc^ U *5r fetr, b* y r-&t&ftx y r OBttSiufc b* 
•yr-ffcSt::+lL>tI*ffiS+l#»\ EPR0M24OT 
Vi>xUzW&itiX^& 1 A>f r-r-^wrtg (f-x 

7#8) . -f&fc^ EPROM24<0rHVXLtC# 
&£tiiz+x. vtV&T-fizJ: 9** 'J f-x >y 7 Srff 
3. 30 
[0048] ZZX\ JhJE&ffiS+l#. ±ETh*VX 

OiiJ^d-^jKOttdzLX. EPROM24H^f 

[0 04 9] ±fSa«S+l^ JJBTHU^L 
<0f-x>y^1?-Atti:^t< : 5:<th.tfs EPROM24t 

S82 7^^-^gS (DO) fcyvf l^/K^^ai* 
Lfc<0*>. I OWR-NairtJB? ( I OW) j&»6R(ES!l 
W®8&27<\i[±W*)m^ZlittL. RWfflW®d&27 40 
oaj^^W^/l'fcLT. EPROM24K^- 
fZmkLXWXLh (KKMJR#g) . 
[00 50] ±aL)tEPROM24*^<0^T-^tf0 

Mm r )im7?&t. zcor—fmrnmim-rix 
[0051] cicoi o%msii,<7)*mmmzt5^x\±. e 

PROM2 4tlE1i$ilJtrn^7AT-^J±. E PR 
m&tl. EPROM24c/)TFUXL-1c0t-^* 50 
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-e<oo<DUtiic7)b--y vmygmfin&zixh. 

[0 05 2] ZMzZCOTFl'XL-liX'VOComSi 
C^ffb' y 1 jDgl/C, *x >y ^A^g^-r 

S^*^T-^*m{fi$tL&. f-x y^-tA<OiEffiT- 
EPROM24cOrh'U-XLtfB1i$ixTteO. 
^t'Jfx^t LT. ±3£Lti-mt\z yh®Uz+lM 
W-LtZTr-? mm fcEPROM2 4tf)TKl<-XLfc: 

[0053] Zffmmx-ScLt: t m\2tifi:m&£ 
it. mMWmmiffilUJjZa-UKjWiilzL 
X. EPROM24*^7-a^Ar-^S:^KS. 

[0 0 54] *<VWmx-. -&L&^fcfflBr3*i 

*ufc*£fcfcL RKJiJ8iIel^2 7oai^5-^^U^fc: 
LT. E P ROM 2 4 *^7D/7Af-^ ^RKLt 

[0055] zenx o iz^msmiz xtiuc . eprom 

24Kf-^U2 5^SS^SiX^83|s<0T-^« 
(D0-D7) t^Mf$tlJtx^x^;l^-v-^OR|lIIS 
2 6 0-2 6 7<0#SS-*<7)A*^Pvftatfl^«r 

wi-rhmmwm 21 1 zm. f-x «y 
$jffl%tmmzivrzi%&iz^ mmmm n<r>& 

^fco-l^l^ii, EPROM24K7n/7A 
x-^SrSBRy. f-xy^AcDJSatfx^-fcflBTS 
*lfc*§£fcfcL KI^]ffllI|g&2 7«aj:>j£vWl^Pfc: 
LT E P R OM 2 4 frhTztfy At-?£R«E LTfg 
ffiS^fctCj: 1 ?. lra<O^lO||*fe0!l«OROM7'f^t 
iOT-^^^iZX^SSB^^tg^ROM (EPR 

om) smizruyyj^r-? zmu&z t tfx- 

%->X. EPROM24C5^Sr@ff^t^T- 

[0 0 5 6] ^i>. .rcOUffi^fc^TJi, 7Vv77 
o -y 7-0!8*>ii>^SRgSiIffll|5]fS 2 7 fc x^ 
yORHI8260~267i: Srgttfc t> cOt^V ^TiJJBB 

tyf-x-y^KJ:i)x5-i:*IBr^^t^t. SaXS 

r-^ Strips m»x{iR«K«ia^ff 9 1 o^^jfji 

[0 0 5 7] ^3t. ±MLt:2~?<?mmiZ&^Xte. 
S»3^nrflg : 3:ROMfcLTEPROM14 > 2 4fcO 

=5r<, 0j^.KEEPROM (electrically erasable pr 
ogranmable read only memory ) ^>7 7 7ya^t'J 

mzi^xi>mix'£&i><7>Tb&. 

[0058] 

TXH/yAmcDT-fZWMit tiZ. b' y 1<0« 

fc^xim&* ii im%ROMff)mizmitc:t# 
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I. 

[Hi ] z<omn%i<?mimcoROM5>( torn® 
0. 



1 o 



[04] mmkm*^^~9mwm<n$itiz^-r 
0. 

[05 3 mm^—^mmm.<rmnm^mm 

11. 21-CPLL 14, 24-EPROM. 15, 
2 160 — 16 7, 2 6 0—2 6 7 - 

X^X^-i^yORlHjJS, 17, 2 7- 
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